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(57) Abstract: 



PURPOSE: A light emitting diode and a method for 
manufacturing the same are provided to improve 
the conductivity of the light emitting diode by 
performing the heat treatment process under NH3 
or N2 atmosphere. CONSTITUTION: The first 
epitaxial layer(12), an active layer(13), and the 
second epitaxial layer(14) are sequentially formed 
on a semiconductor substrate(ll). By patterning the 
active layer(13) and the second epitaxial layer(14), 
a predetermined area of the first epitaxial layer(12) 
is exposed. Then, the first to third metal layers are 

sequentially formed on the first and second epitaxial layers(12,14). The first and second electrodes 
are formed on the first and second epitaxial layers(12 / 14) / respectively, by patterning the first to third 
metals. Then, the second electrode is exposed by patterning photoresist(18) formed on the first and 
second epitaxial layers(12,14). After that, the photoresist(18) is removed. 
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H01L 33/00 


(19)cfltb^^^(KR) 
(12) f^*^Ji(Bl) 

(45) ^<&A 1999^10^15^ 
(11) ^al#3: 10-0226831 
(24) -g^a^r 1999 1 d07^29 < M 


(21) 


10-1996-0047113 (65) ^flBU: ^1998-0028124 


(22) #«<y*} 


i996\noi2i<a (43) ^7^a i998-d07€i5«} 


(73) ^*^4 






Ai-|-s«Al <3f-£^ <^5i^ 20^*1 


(72) 


^4<S 




^^t^l 11* 1643-17 


(74) cflEl?] 













(54) t# 4°l-2-H ^ H 



^ :i ^^IH *$ 3 0.3., 3^ ^^ai ?3<>i 4^§>ji «m^7l 3*H, n 

*{|s]* ^ofl i£ eH^l^Hl- ^<RV ^, 500~900°C^ NH 3 , N2 * ^ 44^ S^W^H £*)eJ*M 

*|2a5L Ml^l ^I2d£fe £ 41- tt* 4°liS-fi] *fl2*3* J£<^tt 

^3£fe £ t^ 0 !] 41 ^ 4^-2.^1- ^^£014. 

11 : 71* 12 : 

13 : 14 : p^ ^s^-a* 

15 : GaTi# 16 : Al# 

17 : Au%- 18 : S.S. H\*\^E. 
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_-#o/ 7 }<£ g JZ #0/: &$7}<£ 

£ ^«3<8r tj-oRH.^ $±5., #*1 i^S ^(Doping type)°i] 3^"§- <r Sflfe H# 4°1 

5. la >4M £. ldb #Hfl 7]#<H) 4€- c}oi^H2) ^la^^-i- >±<^fe- 

£ la°fl £a14 »>s} 2<>1, *>4°H 7l4(l)^M] n t§ 5^§a1 _ n ^ °\]^^%-(2)^ <&^X]sL ^P<W _ 

4. as}-, <^A^%(2YM <£^o_3_ #^#(3) 5 p*g SL^a^J p ^ oj|5!|ti| _£(4)4 <B^M| 

s. ^a] _4. 

»H, l-^t-JL^r Si* p*8 *£#3.fc Mg» a>-§- _4. ^eU, % p*§ ^3)«!€#(2,4)* GaN°- 

£ ltHl 51 a] _ 44 _oj f A>^^^(photolithogrphy) 5 .2.5. *^*(3) 35 p^ ^^^^#(4)* ^1^ 

£ lc°l] £a|4 44 zg-ol, n ^ ^ p^ <H1 3)^^(2,4) *ll 1 7 u v ^# sfltNsM n*§ 

(2)^1 °J«-fr t#Al?J4. ^^ji, ^#4 n ^ oflsHit^)* it* 1 W(5) f Al#(6), 

Ti#(5) ^eU, Au#(7)-§- aHIS ^Aj4_. e]HH-^(lift-off)^^S ^ 1 * ^1 1 #%^<% 

T\%(5), Al^(6), Ti#(5) ^3., Aut(7)* *ll7isH #^h§- W4. 

£ ld°l| £a]^ 44 £ol f n ^ #m ^ p^ 3) ej ^#(2,4)^-3 °fl *ll 2 ##sH- sfleNSr 

p ^ o^s) _^( 4 )2) _3 oj« o. 44. ne]2, ic#4 p*§ ^^^^#(4)* *)1 2 _ _ofl 

Ti^(5), Crf^(8) ( T\%(5) Auf^(7)* ^^-^(\\ft-off)^^-S. ^ 2 ^42 

##*HH Ti^(5), Crf^(8), Ti^(5) ne] jl, Au^(7)# ^DtI^o] p^ #^-§- ^^*4. 

014 ^-oi 1$% 401^= si 40.4 ^4. 

£ ld°fl £a]^ 44 £01, a>4oH 7l4(l)^H ^^5]^ °11 3)^^^(2)4, °fl3l^^#(2)^sl <g^^^ 
°11 *^f^(3) ^ p^ °fl3iai^(4)4, <Hl3l«!^^(2)Aj-2l ^a^o^oH ^^sU7 T jf, (5)f A l#(6), Ti 

f^(5) zlQsl Auf^(7)^-S ^I^aI n ^ p^ °fl3l@l^#(4)Aj-sl ^^ojos^i t§ ajs) Ti#(5), Cr*(8), Ti 

f^(5) zleIji Au^(7)^.S ^l^-ol?! p^ ^^LS. ^44. 



Jfl 71^1 4= ^ 4o]^.H ^ n 711^^0)) fto)^ 4-1-4 ^ Sr^ll^ol o1£4_ 



^^fl, ^i^- n^°l)fe Au/Ti/AI/Ti, p^ife Au/Ti/Cr/Ti^-S ^^^S.^ *^<>1 4^*1"^ 

cH£H-t ^1^*1-71 ^«flAi^ £^S(dopant)» £^(high doping)* a1^44^1 
-?> 4°1 i^ai^* 0 !! H^(crack)f-ol %^s\o] ^ 4oi^nsi ^^1^4. 

£ ^121- ^1^* n%*\7] £^ 4"^ (Doping type)«Hl 4^1S1 0 1 ^* 

^- "i^si 41. fi-^^ oiMEJj^ofl ^. ol E ^ o] ^^.01 ^aj4oi ^s^oi ^iav4 ^ 401^ ^ 
=l ^1^^* ^^4^tfl #4. 
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°14 4£ ^t}7) SRV -g- 4§ $3- 40] <2.h ^ a n ^ 44 4 p*§ 44°1 GaTit, Al 

h\s%-2-3- oi^^ofl zl^o] ^4 

4 41 3 4€- 4^2 £ n*g 44 U 444 *ah q^tife* 

4 SE 4^ p ^ oD^ei^Aj-^ ^^-i- ggo) Ile||7|iE| ^ ^34^. 

4 SA4. 

4 tt^ £ 4^. 500~900°C^ 4*4 NH 3f N2 * 443 *44<14 34^31 

Aj- 7 )4 ^ ^ 4 = ^ c}o|ic * n 3 « ^ *£4 4X1*1 4143 444 

£ 2a tfl^l £ 2dfe 4 S^ofl 41- 44 4°1-2.i=sl jjo^fc ^^E«l^. 

£2aX| £*14 44 4°1, *fl4°1 X)34 44<>H 7)#(llHH nl 4£44 £34*1 n $ <H]3l@>iI#(i2)4 <g 
3^*3. 4#4*L4. nejji, °M«l'a*(12)44l <S43 4^(13) ^ pi 4£44 £344 p <g ofla) 
33*(14)* ^3^*15. ^4444. 

°H, nl % pi "34^(12, 14)4 GaN.5.3. 44. 

°1<4 S. 2b<H 41 £44 44 4°1, 44*!44(photolithogrphy) ^ ^^^±s. %^%(13) ^ pi ofljqsj^ 
(14)* 4*1*1.2.3. XW*H nl ^\^^%-(12)2\ ^134ii4444. 

n^a, £ 2c°fl £44 44 £<>1, n ^ ^ p ^ ^^(12, 14)441 GaTi#(15), Al#(16) =Li\jL Au^(17)4 
£43-23. 14$ 4, GaTi#(15), Alf-(16) aeU Au^(17)4 iflE^aM nl °l3<|«|'a*(12)4 33<geH£. 
Xl 1 444 144^1, pi °fl3l^^#(14)2l l^l^lfe XI 2 44* 1444. 

°H, GaTif^(15)2l 200~300AAS. 1444. 

GaTi^(15)4 Au#(17)4°l 4 AI4(16)£- GaTi#(15)4 Au#(17)42l 44* 444^- «fl 3 ^(barrier) 

<34* 44. 

oH, £ 2dX) £43 44 go] # ^)) 2 44* nl 5 pi °fl3l«!44(12,14) 43°fl efl4^S 

(18)» aflENsH ^11 2 in#A]^4. Til 2 itffc ^-3* «*le)«M ^ 1 

o.s ^^4s XI 2 3^fr plis ^^44. 

1*13 NH3 2fe N 2 -g-^714 4 500~900°CS1 -8r£.°flA^ o|^^)4. 

°14*°1, 1^2l» ^s.^ XI l, XI 2 3^21 £^ 4°^°! 1^3tt oj-B-fe 4#4 ^4. 

NH 3 £tt N 2 ^-^7loflAi <i^5]» 44, Xlfe X] 2 GaTi*(15)^ N#4 144^ GaTiN* 4* 

XI €4. 

p*§ < h]3|«aj^( 1 4) 2 ] Tji^ofl $430] Si^ GaTi#(15)<>l GaTiN^-S. ^ p^ ^31^^^(14)51 GaN^^i 

N°l GaTi*(15).2.3. ^-4^<X 4-2.^ 44tu1 jM3 N#°l p^ ofl^Ei-f ^ (14) o. s ci %#s\o] go. j.^. 
711 3 <H (hole carrier)l-ol ^^€4. 

^4, XI l 44^- NH3 £^ N 2 ^71<>1| t#s]oi 0^4 o}o £S ^71^*8^^ l^sisi^ 554 24. 

nalHS., oil 3)^4^(12)21 GaN»flAi N i-°1 ^131^^^(12)4 X14°fl ^^£1<X 4tt GaTit(15)*-S- 4 
av^oi 444^-o.s^ <Hl3i1^^#(i2)ofl 44 ?B 21 <H (electron carrier)f-°l ^Aj^4_ 
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nelJi, 44 ^ ±2. 44&fe i£ 5)14 iH(18)» *844°1 £4 4^ (Doping type)°(| 341 8M 444 *§^4 
<r 44 44 4°1^H# 4444. 

£ 34 4 4^- 44 4°l-2-^-» ±^4^ 724451°14. 

£ 3°fl £*14 h}<4 £oi f 4^oJ<H 7l^(ii)AVo)i ^3 _ n ^ oMq**(12)ab °ti 4^1^(12)43 4^<3 
^°fl 343fe «^*(13) ^ P*§ °W44(14)4, °H4S!^(12)43 °i^<$^°\] ^4sU GaTi4(15), 
AI4(16) ^31 Au 4(17)<L3 °1^<>14 #44, P*§ «J^(14)^ ^<8^<H| $4=U GaTi4(15), 
AI4(16) Au4(17)°-3. °1-^<>14 p^ 44-°3- ^3€4. 

4 4M 41- 44 4°1^ 4 ^ ^ls«o v *a°fl SH4fe 444 44 3:44 44. 

3*11, 4<S(Doping typeH ^7fl§ioi %^°_g_>q ^3 _■ _■ _ £ 44. 

4*fl, nh 3 ^fe N 2 447H4 4*134-°js.«! ^ 4^1 4^4 44°fl 4°1 s^l $H 45^3 

°1 444 44 4°1 -2-^=4 *1144 <r Stl4. 

(57)$?£] 
3441 

7l44°H ^1 l °1l3j«j44 ( 444 =l3\5L 4 2 <Hl3H444 443-°3- ^44^r 47l 4Hd# 4 *fl 2 

444 *»E^*H 4?1 ^ 1 ofl^^o] 44^4 ic4*l?)4 ABJ. ^V 7 ] ^ lf ^ 2 °fl4^444°H *| lf >| 
2, *)1 3 ^444 £43 AS 344fe i<3; 4?1 4 1, *1] 2, * 3 -g-444 sflE^H 4?1 *j| 1 ofl^aj^f^ <g 
3<8«H4 1 444, 4?1 2 ofl^Sj^S] ^'Wlfe 2 444 $^*rfe i^; 4?1 1, 4 2 444 
£44 7)] 1, x| 2 °M«j44 44°fl II efl*]^ll# ^4^1 iflE]4«H * 2 4^4 ^4^1?) 4 i^; ^331 4 
7] 4 2 444 £44 444 1^el4Ji 4?1 n 3]4iM» *]144fe ^4 £44°i ol4°1^4 4^3. 4 

^ 4°1-2.H ^12:^^. 

^I4°fl SI^^I, ^ 1, *1 2 o)l^@l^^-g: GaN^s 4^8 1£ 4fe 4°1^ 4^4^. 

^114°11 SI'H^, 4 1 ^4*^ GaTi^s, ^ 2 -g-4t£ Al^s., 4 3 ^4*£r Au^s ^^4^- 4^-^.5. ^fe ^ 
4 4°I-2.h 424^. 

^^44 

*U4°1] 4"H4, ^il 1 ^44^ 4*11^ 200~300A^s. ^^4* f^is 4^ 44 4°1^^ ^24^. 
^^45 

^14°11 SH4, ^^e|^ 500~900°C4 ^£5. =-3 °s 4^ 44 4°1-2.h ^124^. 

^^46 

^ll4°ll 4<H4, 1^^^ NH 3 , Nz 4 4h 4421 ^4°fl4 4fe 44 4°1^h »]24^. 

^^47 

7l44°fl ^4e]^ 4 1 ofl3lsi44; 44 ^1 1 4^^.%s] <a^^^oi| ^#s]<H ^^s)fe ^42 °D4^ 
44; 47) ^1 1 •a^^^ofl GaTi4, AI4, Au4-2.s ol^-^^i ^1 1 42^'% 
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& oH, * 1, J<l 2 GaN-2.5. $^-§- JW^S. Sfe 4°1AS. 
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